. The amplified 16S rRNA gene fragments of strains Sr22
T and Sr25 T were sequenced by using the ABI BigDye3.1 Sequencing kit (Applied Biosystems) and an automated DNA sequencer (model ABI 3730XL; Applied Biosystems). The program BLASTN was used to compare 16S rRNA gene sequences of strains Sr22
T and Sr25 T (1390 and 1392 nt, respectively) with others available from the GenBank and EMBL databases. Phylogenetic analysis was based on the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony algorithms (Kimura, 1980) available in MEGA version 3.0 (Kumar et al., 2004) . Bootstrap analysis (1000 replicates) was used to evaluate the topology of phylogenetic trees.
The results revealed that the novel strains shared 99.5 % or less 16S rRNA gene sequence similarity with the type strains of recognized species of the genus Flavobacterium.
Strains Sr22
T and Sr25 T shared 94.4 and 94.0 % 16S rRNA gene sequence similarity, respectively, with Flavobacterium aquatile DSM 1132 T (the type species of the genus). Strain Sr22
T shared highest similarity with F. fryxellicola LMG 22022 T (98.1 %), F. tiangeerense CGMCC 1.6847 T (98.6 %) and F. omnivorum CGMCC 1.2747 T (99.1 %); strain Sr25
T shared highest similarity with F. sinopsychrotolerans CGMCC 1.8704 T (98.5 %), F. degerlachei NBRC 102677 T (98.4 %) and F. xinjiangense CGMCC 1.2749 T (99.5 %). The level of similarity between strains Sr22 T and Sr25 T was 96.5 %. Fig. 1 shows the phylogenetic relationship between strains Sr22
T and Sr25 T and representative species of the genus Flavobacterium based on 16S rRNA gene sequences.
Genomic DNA was extracted according to the method of Marmur (1961) . The G+C content was determined by the thermal denaturation method (Marmur & Doty, 1962) by using genomic DNA from Escherichia coli K-12 as reference. The DNA G+C content of strains Sr22 T and Sr25 T was 37.2 and 35.1 mol%, respectively.
DNA-DNA hybridization was performed based on the liquid renaturation method (De Ley et al., 1970) T represent two distinct species of the genus Flavobacterium.
Colony morphology of the novel isolates cultivated on PYG agar at 14 u C for 9-10 days was assessed. Gram staining was performed according to the method described by Gerhardt et al. (1994) . Growth was tested on laboratoryprepared nutrient agar (0.3 % beef extract, 1 % soy peptone, 0.5 % NaCl), trypticase soy agar (1.5 % tryptone, 0.5 % soy peptone, 0.5 % NaCl) and PYG agar at 14 u C after 7 days of incubation. Gliding motility was investigated by using the hanging-drop technique (Bernardet et al., 2002) . Microaerobic and anaerobic growth were tested by using the Oxoid atmosphere generation system. The presence of flagella was observed under a transmission electron microscope (Hitachi H-600 at 75 kV). The temperature range for growth was tested between 0 and 40 u C (1 u C increments at 0-5 and 16-25 u C, and 5 u C increments outside these two ranges). The pH range for growth of the new isolates and reference strains was tested on PYG broth adjusted to pH 4-11 (increments of 0.5 pH units). Tolerance to salinity was determined by using NaClfree PYG broth supplemented with 0-4 % (w/v) NaCl (at 0.5 % intervals) for 5-7 days at 14 u C. Cells were tested for oxidase activity by determining the oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine (Merck). Catalase activity was tested by monitoring the production of oxygen bubbles in a 3 % (v/v) aqueous hydrogen peroxide solution. Congo red adsorption and the detection of flexirubin-type pigments were tested following the methods of Bernardet et al. (2002) .
The methods used to determine utilization of citrate and hydrolysis of gelatin, urea, DNA and starch followed Smibert & Krieg (1981) . Hydrolysis of casein, Tweens 20, 60 and 80, aesculin and tyrosine was investigated according to the methods of Dong & Cai (2001) . Hydrolysis of alginate, chitin, pectin and carboxymethylcellulose was performed according to Reichenbach (1992) . The production of a precipitate on egg yolk agar was tested on PYGbased medium supplemented with 50 % egg yolk emulsion.
Other physiological properties were tested by using the commercial API 20NE, API 20E and API ZYM systems (bioMérieux) according to the manufacturer's instructions. Utilization of carbon and energy sources was investigated by using a basal medium [containing 0. Green & Bousfield (1982) . The results of API ZYM tests were read after 4 h of incubation and the results of API 20NE and API 20E tests were read after 48-72 h. Acid production from carbohydrates was determined as described by Hugh & Leifson (1953) over a period of 1 week. All tests were performed at 14 uC and the cells used in the tests were cultivated for 18-24 h. The biochemical and morphological characteristics of strains Sr22 T and Sr25 T are shown in Table 1 and in the species descriptions below. Cellular fatty acids were tested for and analysed according to the instructions of the standard Microbial Identification (MIDI), Sherlock version 6.0, procedure (Sasser, 1990) , with reference to the TSBA 6.0 database. Strains Sr22 T and Sr25
T and reference type strains were incubated on PYG medium at 14 u C for 48 h. The predominant fatty acids of strain Sr22
T were iso-C 15 : 1 G (6.01 %), iso-C 15 : 0 (8.93 %), iso-C 16 : 1 H (12.68 %), iso-C 16 : 0 (10.4 %), C 15 : 1 v6c (8.97 %), C 17 : 1 v6c (5.96 %), iso-C 16 : 0 3-OH (11.14 %) and summed feature 3 (comprising C 16 : 1 v7c and/or C 16 : 1 v6c, 12.33 %); those of strain Sr25
T were iso-C 15 : 0 (10.8 %), anteiso-C 15 : 0 (5.23 %), C 15 : 1 v6c (11.79 %), C 17 : 1 v6c (5.43 %), iso-C 16 : 0 3-OH (7.04 %) and summed feature 3 (20.42 %). Table 2 .
Extraction and purification of respiratory quinones were performed as described by Collins (1985) . Respiratory quinones were analysed by HPLC (Wu et al., 1989) with F. xinjiangense CGMCC 1.2749 T as a reference. Cells of strains Sr22
T and Sr25 T contained MK-6 as the major respiratory quinone, in accordance with data for members of the family Flavobacteriaceae (Bernardet & Bowman, 2006) . Polar lipids were extracted and analysed on silica gel plates (Kieselgel 60 F; Merck) by twodimensional TLC (Kates, 1986) . Pseudomonas mendocina CGMCC 1.1804
T was used as a reference strain. In experiments to analyse respiratory quinones and polar lipids, strains Sr22
T and Sr25 T and the reference strains were incubated on PYG medium at 14 uC for 48 h. The major polar lipid of strains Sr22
T and Sr25 T was phosphatidylethanolamine ( Fig. S1 , available in IJSEM Online), consistent with data for the genus Flavobacterium. Strain Sr25
T also contained phosphatidylcholine as a minor component. Cells are Gram-stain-negative, non-spore-forming, nongliding rods, 0.32-0.38 mm wide and 1.04-2.08 mm long. Colonies grown on PYG agar for 9 days are circular, yellow, convex with entire margins and about 1.5 mm in diameter. Growth occurs on PYG, nutrient and trypticase soy agars. Aerobic growth is good and microaerobic growth is weak. Does not grow anaerobically. Growth occurs at 2-18 u C (optimum, 14 u C). The pH range for growth is 6.0-9.0 (optimum, pH 7.0). The salinity range for growth is 0-0.5 % NaCl. Flexirubin-type pigments and brown diffusible pigment on L-tyrosine agar are not produced. Congo red is not absorbed. Catalase-and oxidase-positive. Hydrogen sulfide and indole are not produced. Nitrate is not reduced. No precipitate is formed on egg yolk agar. The methyl red and Voges-Proskauer tests are negative. Does not utilize citrate. Positive for hydrolysis of casein and aesculin, but negative for hydrolysis of gelatin, urea, tyrosine, starch, chitin, pectin, alginate, DNA, carboxymethylcellulose and Tweens 20, 60 and 80. Positive for naphthol-AS-BIphosphohydrolase, acid phosphatase, alkaline phosphatase, leucine arylamidase, valine arylamidase and N-acetylb-glucosaminidase activities. Negative for b-glucosidase, a-chymotrypsin, trypsin, esterase lipase (C8), esterase (C4), lipase (C14), cystine arylamidase, b-glucuronidase, bgalactosidase, a-mannosidase, b-fucosidase, a-galactosidase, a-glucosidase and chymotrypsin activities. Acids are produced from starch, glucose, mannose and maltose but not from melezitose, sucrose, cellobiose, sorbitol, All data are from the present study. All strains were positive for: growth on nutrient agar and trypticase soy agar; hydrolysis of casein; enzyme activity of oxidase, catalase, alkaline phosphatase, acid phosphatase, leucine arylamidase, valine arylamidase and naphthol-AS-BI-phosphohydrolase; and utilization of starch, sodium glutamate and glycogen. All strains were negative for: hydrolysis of urea, alginate, chitin, pectin, DNA, tyrosine, carboxymethylcellulose and Tweens 20, 60 and 80; production of hydrogen sulfide, flexirubin-type pigments and indole; acid production from galactose, lactose, L-arabinose, melibiose, xylose, rhamnose, meso-erythritol, dulcitol, sorbitol, sorbose, salicin, mannitol, ribose, methyl a-D-glucoside and glycerol; enzyme activity of cystine arylamidase, a-galactosidase, esterase (C4), esterase lipase (C8), lipase (C14), trypsin, b-galactosidase, b-glucuronidase, a-mannosidase and bfucosidase; and utilization of D-mannitol, L-rhamnose, xylose, succinic acid, tartaric acid, meso-erythritol, fumarate, myo-inositol, sorbitol, methyl a-D-glucoside, L-arabinose, melibiose and sodium acetate. Flavobacterium urumqiense (ur.um.qi.en9se . N.L. neut. adj. urumqiense pertaining to the capital of the Xinjiang Uygur Autonomous Region).
Characteristic
Cells are Gram-stain-negative, non-spore-forming, nongliding rods, 0.42-0.44 mm wide and 1.01-1.80 mm long. Colonies grown on PYG agar for 9 days are circular, yellow, convex with entire margins and about 3.0 mm in diameter. Growth occurs on PYG, nutrient and trypticase soy agars. Aerobic growth is good and microaerobic growth is weak. Does not grow anaerobically. Growth occurs at 2-17 u C (optimum, 14-15 u C). The pH range for growth is *Summed features are groups of two or three fatty acids that cannot be separated by GLC with the MIDI system (Sherlock version 6.0). Summed feature 3 comprised C 16 : 1 v7c and/or C 16 : 1 v6c; summed feature 4 comprised iso-C 17 : 1 I/anteiso B; summed feature 9 comprised iso-C 17 : 1 v9c and/ or 10-methyl C 16 : 0 .
Two novel Flavobacterium species
